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(54) OPTICAL PICKUP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the optical 
pickup which records and reproduces optical disks 
having different recording densities, is small in its 
size, thin in its thickness and low in the power 
consumption. 

SOLUTION: The pickup has an objective lens 16, a 
first optical unit 4 which has light emitting and 
receiving elements used to record and to reproduce 
a high density optical disk 17. a second optical unit 8 
which has light emitting and receiving elements used 
to record and to reproduce a low density optical 
disk, a beam splitter 10 which guides the optical axes 
of the units 4 and 8 to a same optical axis and a 
wavelength filter 15 which changes the diameter of 
the luminous flux made incident on the lens 16 while 
conducting recordings and reproducings of the disk 
17 and the low density optical disk. Thus, recording 
and reproducing of the high and low density optical 
disks are easily performed. 
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mmm -^m^v yx i e t . %mmtf < 

mh%\ <r>m:i-:^ yVAt. m^^f ^X9ffM 
hc03t«l^l«I-(07ttttc#< h-Axr 7 1 0 1 , 
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r. 

^ ^ C t t -r I. if 1 ie«J03tb° ■/ T -y 

mt-cm^Ltzb^ commissi mim2cr)-<A^cr,^ 

msm^^i^ yxt T(7)mit . mm 2 (^^m^^i^mi 
Mmi-yxtx'(7)^mtf)m^?>j:dt,zms^tix\>^^ 
c: fc 2: f .5 If 1 lettOTt f -y r 'x r . 

[ ii*li4 ] HUlB^ 1 (Om-M:(r>m^ 600A>^>680n 
m<7)^^X\ Htriei§2cO^:Rc07l£*^'8 0 0 nmlUTcO^ 

MXh -o X . Biriam 1 o3tej!S*^ ^> mrlEMit^ uyxtx'c^ 

SEStS: L 1 i: H?iem2<;03Kil*-^Htfie*t%U'>-X^ 
T'cOggM^r L2kLfzk^. L1>L2 ^-g,SEMlcEB 
^^XTV^S^tSrW^fc-ri. if ^ 1 iettc03K br .y T 

^y^j'r-yr-cj)-^-^ 

t*^!.^ 1 •/ h t , 

|g20^:lc7)3t$ri±iSt^i.^203ti!Si:, ^f^X^t^ 
ty<^K^%^m^rth^2<r^%m^^}L . %^^X9ii- 
h<r^UM%^miM. 2 c07t1^tiil5C^< IS 2 
S t 2r §m 2 cOtK^^::^ -y h . 
miieil 1 <?)jS;R«3ld t HulB® 2 <7)^*<503K i: 2r ll-co^ 

Mieis 2«^jio5tmfc HtfieM^i^ 

5: ES L . luieiS 1 ^3tlS03tW t mrie^ 2 co^igcOTt 
5:1fmt-r&3Kf>yi7T-yr. 
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RWL, MiEIS2«jg^:fic07t5rS3a-rSb'-Axr';-y 
^ ^ittmi: •ri.it^Jl 5 IB^Oj^b' -y T -y 

[if*3S7 ] mim\<^m,<r>m^b 0 o*>^>6 s o n 

m<rM3:X. Hiri5IS2cO^«c7)3te*^8 0 0 n mOT«7)S^ 

*-c-S)oT . mim 1 i7)3t}!g*>4> Buiew^sjp 

BESISrL 1 Bfriam2c7)3tii*»^>fl«ieM^^^>'Xt 
X'(rmm.'^'L2t\.tzh% ^ Li>L2^SSgflii;ci5a 

^ t t -r €.if«3R 5 iem<^^b >y ^ r 

•yT, 

[ff^^B 3 Hlffam 1 <7)^;R£03t*i 6 00*^^>680n 
miOiS^ST', H(fiaiS2c7)^«i03l£*-'8 0 0 n mJiJlTcO-* 

SgSI$:L 1 h fliam2tf03tjS*»'^BuiaM?%l^i^Xt 
T-cOgg^SrL2 t L/ci:#. 0. 5 5^L2/L1^ 
0. 7 5'S:^IEiacOiigSitieKS:fiTV^-|,Ci:&!RFmi 
f 5 Em«5tb- .y ^' r -y T , 

CHSI<JI9 ] Miaig 1 cOia:^c05K{^M^I.^i§3^<7)fi 

. mtm. 2 co}S*« 1/ -if 3feicst-r -1. t 
msdM^'mcommim 2 cr,'^^cn>mzM Lxmnm. 

(NA) 0. 4*>^>0. 6tfO|iHT-|>riBM!i?!)W>-X*i|!l 
H^31 5 iS«c03t t -y ^ r -y T . 

[if*ja 1 0 ] mrieis 1 cr>».^c7)^izn't^mm^cr> 
'i^t. m%im2<^w.^ff^u-^±i,zm-hmm^<^'ii 

(NA) 0. 4*»^>o. ecri^mx-mmi^uyxtm 

if-r^J^o less t , HUlBIB 2 cOTt^i- -y N i: MiS* 

^-Sft^Ja 5fet8i03l£b -y^T-y T . 
[ff^Jll 1 ] 3tx^ X^ie««#:Off$S^lf^-r-l.3t 
b-yi^ryr-C-SboT. 

mii0^«O3t&ajW-r^^l«3tMi:, 3t7-VXi?*> 
'^c7)SSt3K&!^ai-r-l>€.»li7)3t1taiSi:, ^¥4X^ 

i)^i^(7)mm^mim 1 07t^jijstc«< is i c^3KI^« 

Sr^-t-l.^ 1 cOTt^^- -y h t , 
^2iO^;ftc03K&aiW-r.&^2£7)7tjIt. %i^^X9ii- 

io<n^it^im.-th'm2<r>im.^^}L . ^f^x^t^ 

St -l.®2c03t^J-^ y h t , 

m^zm<^%m^^t. 

mmi<^^^<^±^mL%i}-h^fr%i,z^mL. frie 
xt. 

n'mv'yxki^L. 
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im 1 c^mBcomiims u . mm i ^7)3tJio3tfiiit 
■y :7T'S>i. ^ t ^rnrnt-r^m^m 1 1 iefiw^ttr -y ^ 

[11*31 1 3 ] BUlEm 1 c0?S*O3l£*^ 6 0 0 6 8 0 
nmCO^MX\ mmm2Cr)-mM:COy6i}<8 0 0 ninmT<7) 
^«T$>o-r. HUiElglc03tj!iA>'^tiria3U;'<-:5'l^> 
XtT-cOggMS- L 1 L, MiESS2 <:03l£ii*»^,MIS3 V 

1 4 ] Hifie^ i <7)m^<7)^t^6 o o *^^> e 8 o 

XtX'commirl^ 1 1 L. H5IB^2i07tjS*»^>miiS3U 
p<-^U>'X^TcOSg^?:L2i:L;^ci:g', 0. 5 5S 
L2/Llg0. 7 5'5rS45SIOSE»ciES^ixTV^-l) 

it&mt-ri.is*]ai iiE«i7)*tr-yi?T-y7% 
y^'v^^T-yyx'h-ox. 

m2com.^cr,^^iiim-r^m2n^Mt. ^^r^x^t^ 
Buieig 1 «j$:R«o^ t friei? 2 co^^^w^fe S: I3|— 

i|ttt:i^<«3tt'-^>!.r 'J y ^mkk . 

HulBmi«OjSc:^<^3t^&«X3t*^'i¥fi^l:^L, mlB 
m2<7i^^cr>^(r>ism.nm.^m'}'-^-^^ ^ U ^-rJ' ^> 

xt. 

Mmi^yxb^^L, 

wsriesL. mfo^)}t-9vvx<mMbmim^v 



mm2<ri^U(r)^mbn-^!^.^^^^mz-mm^m 

[11*311 6 ] BffiE<l3tt'-A;?.rU -y :J'#S{iS«3l£ 

-juxru y rJ'T'S)-?-?: , mien i ^ojteis^: 's.m%x^ 
WL. fnem2<o*js^Pii*-r'ai«N-^c:i:S#^i: 

•r ^ff 1 5 ia«<733Kt" -y ^ T -y 7% 

-Axr 'J -y ^T'j> -? T . ffiriais 1 <rmm^ ^m^x-^ 

Wt, mrEn203tej®&S«3fe-C-illSN-^^t^»^t 

-r i. mm 1 5 12^^03^ e y ^ r y 

[ii*3l 1 8 ] BUlBSS 1 cOiS;S(7)**i6 0 0 6 8 0 
nmfiO&:l-C\ |triBS2(7)^«<7)3t*^8 0 0 nmiaT<?5 

X'(mmk L 1 1 1 . BUlE^ 2 C03tj®*- ^. BUIB3 u 
;A-^]yyXtX'^mM^]^2bLtib^, L1>L2 

^-s.gg^tiBi:^ixt:v>s.ri:$-#^t-rsif*3Si 5 
ie©07tb°-y^'r-yr, 

[11*31 1 9 ] BUlEIS 1 O^*c03e*^'6 0 0 *>^> 6 8 0 
nmOS^T, HtnESS2C0fe:^«3t*^'8 0 0 nmtlTO 
«:RT'*)oT, HulElglco^aSA^'^.fiiE^U^-iS'Wy 
X*T-cogg8i^L 1 i: BUlEII2iO?tj®*»4>milS3 U 
;<-^VyXtX'ff:>mmi:\^2bLtzb^. 0. 5 5S 
L2/L1S0. 7 5^f^KHcO[EgSI{~ie«$iXT(.-i^ 
^t^mt-ri.it*3Sl 5iE*iJ^03tt"-y7T-y7% 

[if*3i2 0 ] mmmm-^^mt. HutBSjS3e^o 
fi*^'i?riEig 2 cr>m.^(r>mzn lt ( n a ) o . 4 

0 . 6 cOKHT'H5iEM^%I^>-X*s|6f^^& i 3 (ig 
^L^>:^*)a5«-Cj>-pT, mi^^m^Ws.bmtm'mi^ 
yXt <^^(CHufB3t^^S^S^ieB L;^c^ i: Sr^^i: 
•thmim 1 5iEtti03teb--y -y 7\ 

[it*3i2 1 ] m%mm^^^mi. mm^^<^ 
m'^mm2cr)m:(r)mznLxwinm{^A) 0. a 

t-hO. 6 £0KfflT'HUlE>rt!|l3^ vX*-^frr § J; 3 (c^ 
€ t Tt:^ 0 gPWT'J) -5 T , frlE^ 2 cOTt^i- -y h fc mi 
im^m^mb(DWii<zm^W^-m^^^WM.Ltz:i b 

^mmb-tm^mi 5lB«J<7)3ttf>y^r-yr. 
[11*312 2 ] 3tT ^ X;?IEI*«*Offl$S^S^-r-l.3fe 
b°-y^T-yrT'S>-5T, 

mic7)j^:Sc;)3t&aiw-r-^mto3teiiih, %ir^x^-b- 
h(r,m^%^m^>-thhw.\cr>%mmb. ^t^x^ 
t-t^<r>mi±^msim i <r>mk'&!,mzm.<w.i comnm 

t ^*^i.n 1 O^^J-- y h t , 
n2cOS^:Si03tS-fllWi-^n2c7)7eiSt, itirAX^-h- 

i^(nm.M%^m^ithw,2<r)%mi,^b. %^^x9t- 
h(r>mi%^m%m 2 <ri±m!>mzM<^2 

St &^ft'?.n203t^i- -y h fc . 
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Mmi^yx<7)mit t:mjm^±^zmBm 2 co^tii^oTt 

tt$-ffiSL. mii^V:<-t?UyXcr,^mtmi&tmi^ 

yx<7)y&mt ?:^^^mizM ltim t^c^bi. j; o ^zm 
itiieis 2 co^mcDimtco^i^^^t^&mizmii^^m 
[11*112 3] HuiB3t^«i#ScoHuia«3teb'-Axru 

mmm 1 co«;S<?53i6«7)Hiria 1 /4 ig:^:)^ fnem 1 cojs 

mtm 1 <nmM. t mam 2 co^jg 1 * p m^x-mm 
-th^b ^mwLb^hmim 2 2 iB^co^ttf -y r -y 

friei^ 1 <^m^<r>±<nmsd. 1 /4 Srtuie^ 1 «jg 

^^cO^K^^fiieW^Kf-AXr U -y ^ ^ ^jgL/^vrflJiC^ 
(t, ^RSt57-S:Bufemico^*«7)5fe*-'HfriBl/4ife 

mLim^Ltm^zm.i'r. 

[1**33 2 5 ] fflBII 1 6 0 0 6 8 0 

nm£7)^ft-r\ H!iiHII2i^M:ac^*A*'8 0 0 nmOTsO 

mwc-h-^x. mU^icrmm^^mii/A^^mb 
Huie^sJt 5 7- h S:STfrf23 ij p< - p >-xs -co 

SBgiSrLlhL, l!rieiS2c7)7tj!i*^'^HUie3'J;<-^L- 
>'X^T-£7)iEil$rL2i: L7ti:#. Ll>L2^l,ggg| 
tcieS$ixTV^Sii:^mt-r-l.i«*3S2 2iB«i03fe 
t'.y;77"yr, 

[iS*JS2 6 ] Huism 1 cr)^^(n>±ifie o o*><^ 6 s o 

nmc7)^:RT', BUieil2cO^;ft<?53t*^8 0 0 nmJiJlTcO 
^«-C'$)-:.T , frlBIg 1 »3Kj!g*^^> HuK 1 /4^;S«i: 

!ESI5:Lli:L, H>rie^2<:03tjS3!!-/^Htiier3 'J;<-^^' 



yX^T'c0^g^i* L 2 t L:^t # . 0. 55^L2/L 
1^0. 7 5=5rl>^H^0!gill:iBa§ix-Cv^§;i:S:1$ 
IS!t-rSlt*]a2 2IB««0^t°-y ^r-y7% 

^S*^'BUieiS 2 C0Tlk9:<r)mzn LTgHP^(NA) 0. 4 

^> 0 . 6 oKHT-HtriaJ^it^!! y x*ittif^-r •§> i 3 

fSA^fff eig 2 co^^Kco^Kt^f Li:B3ni;t(NA) o. 4 
t-ho. 6 cotiH-CmrlShfilt y X*s«if^-r Sid (CIS 
^L^v:iBJ0SPflrJ)-5T, mriBm2i03K^i-.y btmr 
iS3te:Ji-SI¥gi: (DWilzmmW^^^iWM Lfz Z b 

immb'tmi^m2 2tm<^±\:-^'pryy\ 

y^'y^r-y-TXh-^X. 

mi«i*:R05K^tUSt-r-i.lSl03tilfc. %^<X9iT- 

io<nwM%^m^-thh%\(^%mmb. ^i-ux9 
^st ^^^^m 1 -y h t , 

^2c7)}ft:R£7)3t&ailif-r-l.l»2c03tigi:. 3t7-'^X^*> 
^cORIt3fc^^ai-r-2,®2c03t^ajfli:. ^T^X^t- 
h (OKm^^mtm 2 i03fc1^ffif§lC^< m 2 c733t^^# 
at i.m 2 C03t#^- -y h i: , 

Btrie^ 1 <^w.9:<ri%bm%^ 2 <Dm.^<r>^b ^mm^^z 

n-<nmii^zm<%-^m^mb . 

mm 1 <r>mM:<r>mzn^hm&im<^^b , 1512^2 

<rim^cr>%\,zn-ftm^^cr>'i^biim-^j:hm^it^<r) 

'm^^hm.^mm.^mb . 

Xt, 

t^i^vyXbi^L, 

mriB3 y - u yxcD^KW fc MiB^ft!^!)^ yxcr,±m b 
imj^^<^m.mz^ LxmAi^z-^htx 0 ^zmm 2 

i03fei®£O3Ktt2riEa v.mtl^')^—?\y yXcom& b 
ms&tmi^ yX«3tW b SrJS^JttttfOlM b luf BH 2 O 
3tj!S03teiMi b (7)^<k^^tiim^ZmMt^^m^^?:mS 

tfz:ibi^mb-t^^^°y^ryr, 

[n*3S3 0 ] HulB^ 1 <7)3l£jgco3KWS:|friB:3 y ^-^ 

\yyxmMbwism^V'yxcn>imb ^mj^tm<7)m. 
witm-9tm.^mmm umz-^^^titz^Km s ^--c 

S>-?T. ^cr,mm^'L''tfimd.-n^):<~'?uyX(Dimb 
msdM^l^ yX<Dim b ^ IS^*ttic7)it|| t gulB^ 1 co 

ti. ^cr>mmnmmiimi<r>y6Mmi,z4 5m. mmm 

2c7)7tWtc4 5m^ix^'tl]s\m-t^^bimWLbi't 
If *« 2 9 IB«J<^3tb -y r -y 7°. 
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5 ^-x'h o X . ^(nwimnmmti^ i cr>^m.m 

iHltIrr •!> ^ 1 5:!tf it t 2 9ieSJc7)3tb° -y T 

CfS^Jas 2 ] BUiEm 1 «7)jg;ftir)3K*^6 0 0*^^> 6 8 0 
nmCO-a*T\ wisiM2(7)W.^<r>%1fiS 0 0 nmUlTCO 
^;ST'S>oT. BUiSmic03ti!S*^^>Haie^SJt5 7-$- 
ST Mien 'J ^ - ^ >'X^ -C-<7)l?gfi* L 1 t L , MIS 

w.2<n%mi}-hmi-^KM^ y-imxmt^')^-^ 
mm 3 1 ie«so3tf -v^ry 

[if *IR3 3 ] ffieU 1 «0jS:^(7«t*^'6 0 0 6 8 0 
nm(^^ST\ B?iSI^2cO}g^;ft<7)3t*»'8 0 0 nm\:XY<^ 
mm-h -3 T . mlEIS 1 C03tlg>?)» ^ BifiS^KS* 5 5 - 5r 

^2(r)mM.i)>hw\m-^mM^ y-^mxmw.^^):^—s' 

UyXt.X'(nWm^'L2bLfzb^. 0. 5 5^L2/ 

LI SO. 7 5^j:^^m<^^mt>zmm.^ixx\-^hz.ti 

[it*«3 4 3 BulETt^f^K^eJi, 8ufE^iii3K^iO 
WfmsSm 2 OJS*^03fc^C^^ LT^P^ ( N A ) 0 . 4 
A, 0 . 6 c7)ffiHTBfri5J*!f5j 1^ >X*>'Kjfrr ^ J: ^ 

^Ltzm^mix-h-iX . mU%-^m^WLb-mmi'^\y 
•thnim3o±fzi,mim3 \tm<^it^'y7T^y 

Cit«3S3 5] H?iE3K^f^M#S(i. HUIESia3te^O 
g*^HUiSII2cOig;Sc7)^lc>r*LTPPiSc (NA) 0. 4 
*> ii> 0 . 6 coKHT'lnif B^!t% yxtm^h i 9 ttS 

$r!Rf^i:-rSit^JS3 0*/i{iii*^3 liEac753tb--y 
7ry7% 

[0001] 

[^HjoR-r^isirrtJi-if] 3ts:||BB(5, mm&ytT^x 

[0002] 

[fi!*oS«] ^«*coiS^JSfE#i7KT ^ yf^ 
^ h T ^ X <?5lBI*||±efC07eK' -y :7 T -y TtOV \XWl 



^x9<r>m^zcD (ay^^^y^ ^ ^m^^xm^n 
m\wmx'$) mi3\<zii^^x. so {mmjs.itr ^ 

x^m^'^-y^T-yy°X'h'>x. m^Blt/tf ^ x^ 5 2 

i,zu—f-yt5 3 ^myfthfz)sficr>^m&^T^:^^m 

1cmuyX5 4 i:Mmuyxu.nm5 1 tcS«LT@^ 
-r^.. tfz, Mmuyxu.nm5 1 Uiy 
thy-v^yifijmzmi¥^?>fz)bcr>yt-Ax-:i^fU 
hhyy^yy^^ )Vbi}^t^ts:t^-< /t-^- y b 5 5 *>" 

x^r[fi]2ai^ Vy^y ^yy:f;\^i,zmm'thtzif^<mm\^ 

m^W^mi(^3 7X\ ^iL^miz^W^ti. n'f^Pi- 
■y h 5 5^<7)fl;:^)<7)etj^A«^T;bni., 
[0003], VX±.<r>X -5 iXi^cK?5jK?t7-' x ^ 
n^m%^ 'y^T-yy°50 <03K^^5:iM Wi. , 6 1 {± 
lSS&ffi3t7-''fXi?l33t^i::i-y h-t'S)or, }S[«6 3 5 
i-ii, 6 5 0 n meow— tf-3t5 3 cO^^^fcST^S^ 
Srrt^-rS. r-3fe5 3«i, 3iJ;^-:?U>'X6 2 

3i*>±(f 5 7-63 co^s-c^Rit L . ■mmm^'r ^ X 
^mMmuyX5 4^zj:-^xMtft^ti. 

[0 0 04] mz. m,mmt'f'<x^5 2-b^i^u.mLtz 
5 3 {± t m:>imx-nmm:.f ^ x ^ 

3t^jL- -y h 6 1 SCHAWL. UlifftS^ (ias^*B&) 

^izxKi^m^m^tLfz^^mmm^Tt^z. y^-tix 

mmi'jk^com^y-n-mzi. O , -^.tzVyv iJ'^tti 
Wk^(r>'Si^mm.zi. "9 IttB j: 9 tt, 
%ir^X^ mmaV yX 5 4 -f X ^ 5 2 

^i^m^S:^;b1i-, *-otffg b 7 -y ^ Srilt^-r-?. Xo^z 

[0 00 5] i«?f«x>fXi? (DVD) 5 2{i. Xf 
y 7 1 (c J: oTEtelgtt^ixl. . 

[0 00 6] iXt-ffi^&JgJtT-'^;^^ (CD) \,zr>\^XWL 
m-h. 7 0 tiffilPJSTtf-' ^ X^ fflT^b" .y :7 r -y rT* 
o T . 'f-co;«^St;-K)f^{iieWS5feT -f X ffl3te -y 
r -y r 5 0 i (Sl«^«OTlKHJ«o«a^*B&-r ^ . 

y^^tifziL-h±i:fiy-eecommx':^KStL. i&m 
m^T ^ xi^mMmuyxe 7 izx-oxmyt^ti. 

-I- X 6 8 iZ^^XTi^ y h S-fe^, 

[0007] mz. i&mmtf&T^ x^? esij^hRmtfz 

^j.::i-y h6 4{2SAStL., [lltlff&^ (11S^«B&) 5:31 
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[0 0 08] ^cOctdtC, «^Jg3tT'fX^'ffl^t° y;? 
r y r 5 0 at/<RSgS7tx < ;^ :?ffl7fet- -y ^7 r y 7° ? o 

[0009] 

[%HJ*^'j»^^ltJ:3t-ri.iSS] L*>L'5r*^'<^, 

X ^ ffi3\5b° -y ^ T y r t n N°i7 b T ^ X 

•y r -y r i: L 2 5r ^Tf , 

g|5fp,^'fS:*>'^< . 3teb- -y ^ r -y rgPSr/jNM-fLi^'ait^ 

[0010] *«BJ{i, S^r&iai*S&Sc03lS7-'>f Xi72r 

««:»3 C03t b -y ^ T -y 7° ^ Mft-T 
[00 11] 

[PS5:»i^-r^Jta6<7)#g] *%BB41il±«Ma2-» 

fiEffl^ I. g^i^^ & ^r-r s m 2 (Trn^a. =. -y 

n'mi^ yx^(Dx^itM^i:^-thm ^*-r 

mw^ ^'^miiZ'T t^^^'v^Tv TX'h h , 
[0012] \iUL(r>mmzx n . mti:htmm^<r)itT 

mi}--:>mmmt> ^mm t /i^fet -y ^ r -y r Srae^^s 

[00 13] 

[^BjonjEcojg®] :^^mcr>m^m l *-^>4 tciEmco 

^B3{±. 5KT-fX^ieiiji#:Offl$8«rS±t-Si1£t°-y^ 
r -y r T'*> -5 T . ^x:^m(r>mi (r>mMcr>^^ 

1 03t^i- -y h t , mm^f ^X9mcr>t^2cr>m^co 
t , m 1 t , II 2 1 2: |h]-c^^W 



\,^x.mi cr>t/6w.t m 2 (7)yt^t im^<^mmi>zwM t 

[0014] *^BHt iixtf . m 1 aVB2 c^W3t^i 
-•y hi03ttll$r[il-i07tllfll~^< tftt:, lS^«3t7-'-f 

n'm&x:\m<nm^vyx^^m-^m,z^h}Lmo^ 

[0015] *^Hj£7)if^^5*^^> 1 0 \,z%m<^w^ 

rx'h X . -mm^f fflcom i (r>WL^(n%-i)im 
^h^\(r>^Mh. itr<x9f^h<r>mi%^^'i&th 
'^%m-x:m^^ixh%\<n^i^^^h. ^T-'^xi?*- 

t^(r>mi%^m 1 <r)mcii>mzm < m i comm^^t 

Sr*-r SI 1 J- - yht. ffi^Sx >f X ^ fflc7)SS 
2c?5?S*<:03te^ail*-r?.S2c03tMi:. ^^f^X^t^h 

<r>Km%^^\i!,-th^^m^x'm^^fih^2(^m^\^ 

3t7'"^X:7*-i^C0Slt3t^^2cO3te«^ai^t=^<m 
2<O3fei5l«¥Si:S:*-r-S.m2«03te^^i--y ht, ^1 

(nm^cr)% t.m2 cr>^^% t i: m-cr,^mi,zm < ± 
^m^^t . m 1 (r)mMcr>^i,zMi'^m^-m<r>mb . 
m 2 <r>mM<^mzn-t h m^^<r>mh tm^j:^ 

w.2<^im<7)mi^tnm\^yxcr>%mt^i^jf^mn 
^zMLxm-^^z^hh J; a tern 1 <D%u<^m^wm. 

L, mi<ri%m(^^^t^2cr>^m(r>mit<7)-is..^.^^ 
t50. T^^Sf^atcb'-AXrU •y:5'$rffll^T, SIIO 

%mtm2<r>^mf^ m&comm i,zwm Lfzi>cox'$) 

[0016] ^wmzxfut. m 1 RV^^2com^^:^ 

xi7 <5os^ b iim&%'f -ix^ am^^m--<mm^m. 
x'\m<r>n^vyx^^m^mz\^. i&mm^r'^x^ 

[0017] :^m^<7)m^m 1 1 1 4 izMm<r)^m 
li. yty'^xnmmi¥<mmin^-t^^^-yi^T-y 
Tx-h-ox. mm&'f^x9m<^^icDik^(r>^itiim 
•ThmK^^Mt, ^ x^ij-i^comm^mm-tt 
^^m=FX'm^^tih m i c^^mta^b . tKtv x^? 
i^(7)m^im 1 <^mitiimzm<m i comnm^fib 

2<7)jg^:Rc7)3^5:tBlt-ri.ll2c03tej!li:, 3tT" -f Xi?*^^. 
OR«3\i^1^airS^7t^-?T'ffi^§^tl.^2c7)3te^ili 
11, 3tT-f X;?'/&-^>cORW7KS:^2c03e^tiJf5tc^<IS 
2 (Dmm^fi h ^^-r -1.^ 2 iO^t^i - -y h i: , ^ l 

b.m2 (^m.^<r)itb ^ n-(^%mzm < ^ 
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(D^Mcoym^MW. t . 3 ij ;>< - u yxcDym t iiim 
^m<o^mtc7)^j^i'ktsiiLm.izyt^m^m^wM Ltz 

[00 183 imm,zi.1x\i. m iat>m2co«3t^:x 

T 1 m<r)m&\yyx^^m^^\.z l , irhmie^ ^ p< 

-^'UyXT-lf difctcJ: K)MV!!S\yyX<7i^^mi.i:\fi] 
[0019] 3ts:^BB<7)if^li 1 5 A- ^> 2 1 tCiH«<^%HJ 

h<r>W.%mi:W. 1 c03t^tHlltc^<m 1 co3fei^^*Si: 
2r*t-i.micD3t¥:3.- .y hi. iS.m&T ^ X:^mcom 

c^mt^^^ii!,'r^^^m^x-m&^ri^m2 (T^^mm 

2 cTmmm^^b ^ W-r 1. ^ 2 O^t^^::^ -y h i . m 1 
i: , m 2 <0S^:Ki03t t S: m-<OMAI,zm < % 

IS2iOjfe«c03felc^|,^3if;^c7)fIi: *iS:Sr?.^m 
^cO@$-^r-ri>3t^fS^S#St , mic7)jS:^i05t2rt£ 
iX3t*^^>^ff3tt:^JSt. Sg2cOjg;ai7)3tS:t£Hi7t*^^> 

t^^L. a>j ^-^uyx<r>ymtM'^]yyX(7)jm 

b i:^M^m:M±lzm 2 c7)3t}!S03teWSrE® L. r? >J ^ - 
^>'Xc3D3fettt msUyXco^mt StM^t^WJC^L 
■rii:Alc^i^-I.J:3t=lllc03tjgi05tW2:KaL. mi 

tm2<^±mt^m'&<7:)wm\,zwML. m\(r>m.^<7)\^ 
im^^tzh<r)Xh^. 

[0020] *^BJ(cJ;ix{f ; m l S,t/ll2<50W3t^:2- 
- -y N cD5KM5r IS]— <:7)3tttt=^< ^Z . *?5S3teT ^• 

f 1 ffl«^^^?)^>XS:^ifflpI«g(c ®^JK3tT X^? 

m^miEir^v ^-^lyyxx-no zbizx KiMmuy 



X(7)±^\ti}i^±^-\t. y ^-:^i^yymmzx^m 

^i^j:<'tZbi3<X'^tbmoimi:^'t^. 

[002 1 ] *f&Bfl«oft^« 2 2 *»^> 2 8 i,zMm(r)mn 
^f^-f xnmi^i^mmi'm.i-i^^ yi^T'y 

■r^f^Krtymb. yty-u x^t^i^nmi^^mm-ti 
^^m^xm^^ti^mK^^mta^b. %¥^x9ii- 
(=<7)'m^t:w. 1 £7)3t^mst;#<i^ 1 <r)m%m^^b 
J ^r-r ig 1 y h t . amf&'f ^x9 ffl<^m 

2tojSi:R<7)3t^aiW-r-i.m2c7)3tisfc. ±T^x9t^h 
(r>Km^^m\i!,'^h'^%m=f-X'mm.^ixhm2<^mL\i!, 

#5. 3tT-fXi?*>/^cOKW?feSrH2c07t1^tBSt2^<IS 
2 (7)7tiS^#g i: ^ *-r -S. m 2 c7)3K¥i- -y h t . 1 
0«:S<7)3K i . |g 2 <7)m3:<r>itb $r |5l-«5t«t::^ < :Jt 

H 2 -S-^Tt^iOgi: 

fc^^iJS&M^-^-ti-i.n'j^-r^'u-vxi:, ictmv-yx 

bi^L. a^} ;<-^uyX<r>Wlkbfm\^yXcr>%m 
b ^ie^®«±tcm 2 c03ti®c03t«S'iea t , n U - 

yx<r>±mbn^vyx<D^mb ^m^^^mizn t 

TE:ftt;3Si5.S.iaicmic^3tj®i07feW^iEat, HI 
io^t i: II 2 <r>%WMn b co^* 5: -froiiat: 

^m^mzm%\^-2^xy°u y ^ 1 1 /Amw&b-^K 

St5 7-t Srfflt^T. IS1^7)3tl®tl^2<7)3l£Mt$rW^ 
tOSEMtcieaL. HlcOiSSOP— rT^SrfiSSi^t*-^^^ 
fi' 1. 3 U 1^ i^X^fflv-i^c t c7)-Cfc^ . 
[0022] *?&BBtc iflJf . II 1 2 
-•y h(7)3tW$:|31-<^^mtc:^< fc^tc, ^m&^'f ^ 

x 1 mcoM'mi- yx^^m^mz t , -r x 

JRIIffliE$:3'j;<-:5'U'yX-CtTdC:i:l:J: 'OMVal-y 

x<7)^^^^{i^±^-t. y if-iii^yymmzx^^ 
[00231 if^^mmm. 2 9 *^^> 3 5 tciemtos&Bj 

y'Xh X . -mm'SSrr ■<x^m<7)f^l cO&^RcO^Sr iHM 

-r^mico^Mb. %T^x^-h^t^<7)^it^mA!>th 

S3te^^-C«$tl.l.mi<7)3te^tll§5t. "itf^X^t- 

(^^Rm^^m 1 <7)3fei^ais§tcs< SI 1 co^mm^^b 

Sr*-ri>Hli03t^JL-.y ht, ffi^PSf-'-f ;?.i?ffl«0|g 
2<75jS;^<7)3t&ttJS=f-r.g.||2c7)3tig,i. tKt 'fX^*>4> 

Is. 3t7"^^i7*»<^c0^3eSrm2<7)7t^ai§l(w^<m 
2c07tffl3?#St^*-r.SH2O3t^i- y hi:. HI 
<75^:Si03t t , H 2 cOj^^SiO^t.!: ^—cr>miHzm< ^ 

^m^nb . H 1 <r)^^(r>Mzn-t^m&^'^(r>^b . 
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comit<r)^}^^^tsiiLmiz^m^mzi^^i^ 
lEBL. mi<7mMt^2<r)%m.h-^'m^(7y^i,zwM 
L. mi<^^^<^v-^%immti}^h^'m.ii>z^m-t 

[0024] *^BJIC iiltf , m 1 &t/|g2co?l3t^J. 

-^vh<7>^m^n-'(r>%mf<zm<bMz. ^u^i^mt 

\^yx\,zw.^^w<'rxw\k^wmh brnz^mms. 
^n^}y>~—?vyxx''fi^^b\iz^'onw^yX(r>%^ 

^z. b t^x% , $ ^.13^ 1 <nimm^^(r)mw%:'sm 
\^X'Vmazx% ^ t sa-ftfflsomsr^-ri. . 
[0025] {mmim 1 ) ii-f«*Dtc*^Bjcoii*fe 

co?^®llc-5V^t:ilS:#B3L=5r*^<iiJiHJ-r-S.. mwi. 

7r<tmr:hh : muzii\rz ^ A\i^^a.-^yyx. it 

- .y h 4 {± , S^^JS^tT-' >f X fflc7)3fe5r mifT 1. 

«^3^*^'«JB$ill.S«gP4 a, -eiX'^coaJWSrS-t- 
f -I.J;-5lw^{tf>iiTV^^{fflSgS4bStX. 7t<7)jiS&t 

LT<7)fflys^4 bioraa^-e$>^tti*tgP4 d^tcj: 
^^fK.x\^h, z.ixh<r>w^UA3.bmmi>A\3mi.- 

5fejJiT-^-r'S»fe*^»(cstaiT'^ SCO Tiff Lv^. 

[ 0 0 2 6 ] LT:&JRmcO(t'T'i , ^f5^tt*^^>''> 
C u , A 1 , F e^tfO^J^W^^^F e N i -^-^F e N 

\<Zo^^m<r)^MKfA^m\^h^bif^^\^\^. tct 

t£t^\t:Lfth(mm\t'Sc.'mx'mimf'm:<. ©jg 
^msmkm^ioffmmm'^^A x^mthmm.i^ 

-iVYbhXcrm'^i^'M-thij^^X'hh. CtL^xJOtfT 
t^t(;Fe. FeNi-^^, F e N i C o -^^ti^Siji 
*^/h$<, mtt*W^coT\ 3feM2T5&^-rsS!iSr 

mm^^z^^mzm^-fh ^ t *<t'^ i. . t.fz^ixh<^n 
mi. ^■axYxhh(nx'. %'^-v9r-jv^^m.-k'&m 



[0027] ttz%^J.~ y h 4 m(r>mWLU4 a.&l/ 
[0028]$ A,l;»SgP4 al:{i3tej®l2«:^5:«i^t 

T) t3fEa-ri.^ffi^4 c»tT$>S. c:ioag^4c<± 

t<^)T'3^-?-ci>^v->. zzx-mzi^y^^yx-^^Ac 
imm.Lfzm^iiZ'o^^xmm^i' . ^4cii. ^jk*? 

m^^-f) i,zmx^tix\>^i>, zcr>^^4c<7)^mb 

LTtiFeN i Co-^^, F e N i F e C r-^^ 

mim^^hzbimtL^\ mm34abM'^4c(7)m 
<7)mmm^j:mm^wry^^btxii. mz}3^^xm=F4 
c bmm.m4 a t«-ri,gi5ii-tcov^T{i^^ttc7)^M^ 

*^K(t-l. b AWi L < . mizzco^m^'^i'mti^MX 
LX:i^\'^^ol>zWmLX}5<Zbf}mtL\>\ acriX 

mm/mmcr>mfjimmi,znthi:>cr)i:m^-^^:ibt!m 
tL\>\ zz xumzm^±Mm t < immmskMcr> 

Zb^^X'^ § 'bt3fig46T^fffiT'S>.S.«T\ «^4 c<r> 

mwim4 a^<7)K#xiS$:m'fbT^ , $ ^> i^ttMst- •/ 

t -y T -y TcOfiffltt?:© < f 

*>'-C' # ^ <7)-c, gU-^^ a iJffi t § < -r S ^ § 
[0029] tT{i#fe-C\ ^*1±. *g[6]ttfc J: 

cOfcLT, 11*, ;<fxai^^^#:lfcO#«^— r^tSrffl 

^^^tc/jN§ < , 7^b° -y T y y'cr>ym^t^^Mizmm-r 
hzbi}^x^^<r>x\ %m2bi-x\i.wmx'hh. 
[0030] ^Lxz<7)bt(r>^m.(r)%wik^\isoo 
n mmTT'S) ^ i: , t^m*^ ^m^titz^mmm 

#:±lClR«-t-l.|^c7)b'-AX*f-y h Sr^^tCia^miC 

$ ^IT V ^ ^ h 5 -y CO b° -y S $ tC-ri. 

t A^^T-I' SfOTiif ^ LV^. SlC3fei®cOf&S&:a*^6 5 0 

h l£#*m $: i S^-r hZbt/^Xthm&^z^-^-^^j: b'- 
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V D S: B^-r § ^Zk ^mm bLZ. 6 
0 0~6 8 0nmgjK, dcOffiffl-ftl^tce 3 0~6 6 

[0031] yem^^wu-^'x-m^Ltzm^. s o 

AlGalnP, AlGaAs, ZnSe, GaN^*^ 

h*). zti^cofpx'i,mi,zA 1 GaAs(i, it^mm^ 
m^tfi^M^x$)^cr)X\ ^tr)*'^<. iftv^^gitts- 

5 0 n mUTO^JijS«^ll3ST* LTti, A 

IGalnP. ZnSe, GaNWS>S» 

$ < -r -s. *>-c # ^ o-c\ $ ^ I. iB»^JS«or6]±«>' 
^tgic^o, m-oxnmm.^f ^ :^^cow^-f}^mi,z^j: 

[00 3 2] Z.iXth,cr)^X'i,m<^ZA 1 GaAs P{i:;RW 

tt^i*]±$-tf:i. z t i3^x'% h <7)x-nt L\^mAX'h h . 

[0033] *fc3tj!S«Otii^3{i:, M^nmX'hh^-^\,z 
«i3~l 0 (mW) W^X'tyhZkif. S^Cl'^^^^t 

x'% . Wiz\t%mii^i^m^,^fy.h^s,^9mx%h'Tyx' 
ff^Lv^, i^M^m:hh^^\,z\i^ im.<^m.\,ziz 

i:-ti.cOT\ ii'-^< 1 1 2 0 ( mW) UJl±coai:^*^'^-g 
fc^l., fflLai:']A^"6 0mWS:S;t^i:3ti®*^^ifeai§ 
Khm.^^^U^z'^if-tZ t t < ^ 0 . TtMSl/'-eo 

<r>mm.if'^\^x a cotKf * l < \ 
[0034] 'imthm^^za^^xmrn^izmm-h i a 
tc. ^^=L~ -y h 4 coaiitsc 4 d \,z\m^mi 5 

iz^<m^i^tx\'^^. zzx'ii^^^^sizmfS.^ 
ixfz^mm'^m^^xm*)^immLx\>^^, 

[0035] 3t^gPW5(i, SBfl^^«^«T-?e«$iX 

-'yjm(,zym^'!^wi-t^fzi^co\siinm^5 si^m^^ti 
m^$tix\^^zkt/^mm<o^^^m±x'^. m-^x 

3m 5 li^co±mRirmti^mMi-^^cr)^i,zfii LX 
lEmt>z immm k^j:^J:dl,zM*)ni'f^iiX\'^i>Zk 

tiK ^miRmcr>^^^m±x'^ . XTix-vhcomnzx^ 



[0036] tfzit^3m5i:mfS.-r^mAk lxh, 

Zk*K ^A^Dmi'-^: m±X'^ ^kkt izyt^^ti 5 $r 
m^Lfz^(7)mm^i:mi\:^-t^j:^^<7)Xli}tL\>\ » 

t,z:ff^xiimmm^mzi^r. ^'oxmBiLtiye<r>n^ 
imzunx't?><7)x\ yt^3fi5cDtinkLxmt 

L\\ mi,z/fyXcr,tpXhBV.-7^com^i^WL(^A^^ 

mz^^^mi^zx ^mmmMco^^i:m\x'^ hc^x-n 
axvx'hh(r>x\ %^m^5<r)MmkLx\mmx'^ 

[0037] ^t>*||]SftfiO?^®tCt3V^T{i3l£^J!-X-y h 
4<^ffliJffigB4 b(ClStt^.^i:^^mttgP4 dlCit^^W 
5 Srfif-^LTV^/2*i, ?t^:3.- -y b4 i:7l£<¥^«5 fcti 

siraLTisttTLftv^. mmLxm'f^zk^zi.'o. it 

^3.-'yhAcrym^<r>iih^^i)^^-th^-^i,zwmk 

ts:h%m2 k^^um 5 k<mm^x. 'owmzmmth 

ZkiM^\,zti:h(^X . 7t^gP«5tcJ;oTS3t^^^3 
\,zMt-t\.fz%(r>%^>^^X y)$kmz^-^Zkti-X% , 

[0038] mz%^:i-~ vYA k%^m¥i 5 i: t i 0 

m.^fxx\^h'sm\m'm^ixhzktmt. ^coj; 

■y 'r-vnu'^<m,x^m±.-th zkifix'% h(^x\ ^ 
m2-^±m^ 3 cr,\tm?:tim-r hzkifx-^hkki, 
{z^m^tih%(7y±^mt<r>^^i\Lhm±-th zkifix-^ 

h . S ^>(C7K^^-xc:: -y h 4 ^i^fc^^W 5 i: -C'^gK^ii/v: 
^^tCtiN 2 , L < «i A r ;«?'X^c7)^vS 

« L T I ^ & 3K^^1? 5 ^coa® IC^H*^'^ t T ilfi^tt 
ijmi^LX t * -5 3t 0 . 3ti® 2 3 c^l^-fb^ i; 
lei ^«f14cO^Mk&l»±-ri. 3 i: ^>t::i? 

[ 0 0 3 9 ] ^fc, ^mmmm<^mincr)tzMz^:3- 

-'vhAcnmkLX. tiiSta54 d ^TTt^gBW 5 TSo;^^ 
fi?iJS:^L3t*<. Tt^gPW 5 Stt^^xx y h 4 c7)rtg5tcJR 
ft^t, aiS't^4 d$r;^?>'^'-^WT■•S-?■Ct)J;V\ icoi 
a ^r«)t i: -r ^ J; 0 , 3t^^«^B*^'ifell Lfz 
0 , ^^gi3«a#:*^PRi^ LT^K-r i. Z k ^rR&ih-TS ^ 

[0040] mzmil^Zh^^X. 8{i3te^:3.x.y ht'S) 

•r^^me^i&m^^y' ^ x::!'XKiii^tifzyti^jtt 
iPt^^^-ti'Xdizmf^^tiXi^tmm.^shmizj:*) 

mfS.^tlX^'-^^. 5ri3aT3t^^--y hSlcov^TtiW 

lzt/t^:i.- -y h 4 km^j:^3Wz-^^^xmm-t^. 

[004 1] ^M6<r>^m\&^li 8 0 0 n mtUTt;-*) i) 
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-^l/Zli 7 8 0 n m^T'-Hi-^i^S $<7) t'-A;:^,-^ y h 
[0042] 5K!^gPtt9{i, -eo^tfifctitia'Tt^lfBWS 

[00433 zzx-m^m^f >i ti&m^^y' ^ :^ 
(7)mk\im^m'^'5a.<m^t^tm^j:h'^x. ^ti^ti 

coitf ;^ tc^M^fi-^^Sr^T oZ.ti)K J; 0 JEW 
[0044] tfz. ''^\.Z3\::-J^-nmi<ziihh^ -y^y 

^mminom^\t. m'W>m9<DW,M^mi<z\i-M.m 
b {iiui*7te*^'Sis-r & tti.^zT'^x^ RitTt^^mwts 

[0045] mz. 1 0(±f-AXr'; -y t'-A 

3texVxi?:^r&]tc»<l!i^^*-ri.t<ot-j>^» t'-A 
-y 1 0 i: LT{i;>N-7 5 

J: d^rJ^lctih'-Axry -y ^ 1 OT'e03t^oa^5:Sc 

(7)-C\ 2 6 0:l»^-fti S: H § C: i: # , 

?|V^T{±>I<7)3tfy -yrSrjfiJLTtTtx >f ;^^Sia 

[0046] JiacOj: d ^1±«^*n> t'-A>!.r D -y 
5' 1 0 ^: LT. lft:ftatR^tE&^rt-SK*f¥g*fflV^I> 

hh^^i^-fh^iimm-h t ti:^i,z!swsL^cr>m± 
^m-m^^^Lxn'o. mz:^mi^<^mm^zt3^^x 

m^-t^ cfc 0 t'-Axr 'J -y ^ 1 0 Sr^-r-i. c: t 



*K ^M2s.z/^Me(r>^cr)mm^m^MttS}mmizm. 

^•C^S, m.'oXtm2mL<ii^m6cr)b-h(^Mz:k 

r(7)S^itimmx'^ h<r>x-nt L\.^m^x'h^ . 
[0047] isiit'i&^y -ov-^X'. m^y^)i''S'\5 
{iitm2ti^ty^M^tifz%^mm'^--H%met^t:>^ 

^m2t^(><7)^b^m6'/}-hcOj/t<DM:)o<0^ 

[0048] :i(Dm.^y^)V^\ 5&h'-Axr'J y^ 
1 0 1^ ^-X 1 6 t coral, * -y h 8 

yz-M.xy^} -y^io b^m<^\'^-rtii}^co{S.mi>zWM^ 
tL:i>:itiK ^tL^ti<7)^l,znm-th^ol,zy ^jl^i}' 
i:mmmf^imti^±t^Zkt^^j:< . ^^^tch-A*-' 
m)^':>X dmX'ht z tt^i^-m^y ^ fi-:}' 1 5<D-:k 

, #tch'— AxrU -y 1 OtC^yjfiSAi? 

^ 1 5 2:fg-^LTiait.g. 
tlciO, ^tb-'y^-r-yrtfO&fcm^JSV^T, HM-hh 

■y r<75^tt?: ia]±$ -ti:^ i: *s-C§: i: t i> 
[ 0 0 4 9 ] '&3r? -f 1 5 Sri^:<^COffiB£gf!^ 

V^. ^co«-^, 3tt° yi5'r yr^f!|s(7)iffi^{±ll2lC^-r 

[0050] m.zim^^<r>--miik<mm.\izii\^h^^:^ 
-'yV(mmxz-:>\^xwmirh. ■ifmk<mw,zii\-^x 

{±. 3fe^-x:z-y h4 i:3K^i:=.-y hS t{4f -AX7°'J 
■y^l 02:®;St LTB&9 0«tfD:^JS^'5r-rJ:-5l::geM 
^iiTfcO, -f /P:? 1 SA'^bMiKsU-yXl 6tc3g 

l.3K03tWlcMLTBSW^*rta{C5i£^JL- -y h 8*« 

[005 1 ] dcoi: § , wm:ms.-thm9!^(r>x o 

tanmt-X -5 T V ^^v . Tt^i- -y h 4 1 h'- 

AxrU -y ^ 1 OcoSffi^tOSESI«S, %^:^--y h 8 1 
t'-AX7"U y^ 1 0 i:£7)ffl®S<0gEg|(clt-^-r:S<^r 

6 A^tf.03K2r1KI5S3tT >f X ^ C7)lf*tc«$ ^T.S3tei!§ 2 
ii^ti<n%\,zVc'<-X^<r>n^V>X 1 6 ^•r'i7)gE^$::^< 

lKt^K)i:i'Oiz^<-thZt*<X'^. -mm^%T<X9 

<^mm^mzw>^^ix^xr)±iti:nA^m^i-zmm 
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[0 0 5 2]mizZ(r>m^j:WLmt-t^b. ^::J.- yh 
4 >y N 8 1 trmzmS.Lfzm'^iZit^X , 3fe 

^i- .y h 8 bM^UyXie <7)ip'US\(r)m^ 
L 5rM < Jg^-r-l. t tn-^ ^<DX\ 3t b" -y r •/ 
df^'J •y>''Sr/jNa'fk-r.|.C:i;*JT'^S. tSf-^TV^tilT' 
^A-'J ■yi^>'d^a6Tv^^cgi5:}jH:-?-ixl-:i3'h^«TgI5fp 

nmwim) iWimt?>zti)<x'^^<Dx\ z<^yt^y 
m^^thx'^6. 

[0053] mz^ m2imi <r>%^:3.- -y 

•y N4 t^tfeU-yXl 6c7)rai7)Sglll (LI) mf^^:i. 
=^-/Y8t)^%\^>Xl 6i0^c7)SEffi ( L2 ) tCOV^T 
±^«Oilii;|a]«t;, L l>L2i:-r.S.>Ii:*^'«f^ 

0. 55SL2/L1S0. 75 

I10^r*^^>. 3Ki®2S.tX3tjg6*-^>!±5S^$n.:^C7etO?Jl:6- 

< {±B^^2r^-r^3tt° -y ^ r -y r^^JSf i. ^ t 
X'^h. 

[00 54] Crt-, h4t7t¥^--y hS 

t;:iS(t^>ixTv^&IiliJfl^5 a.com^ 

Rt/^^m"?- 3 , 7 (^mmz-oi, ^xms srfflv ^Ti^Hj-r 
m3ii:$i^mc7)-mmcommizi5if^mmm'(r>m 
«^*-rii-c\ ia4(±*^Hjio-iiMio»®ttJ(tss 

coo 5 5] ll3tCj3V^-C, ^tlft^5ali^^:JL--y 

h4i,zM}^-thi,c7)x\ mizm-rxoizmmsh. 5 
c, 5d<7)E.'ocr,mm{z^wi^tix\i^^. itiminmr 

[00 5 6] trzm4i,zi5\,^x. Tt^jL- -y h4coa;K 

gP 4 a ±(C{i:S3tm^^ 3 ^^IHa § ixT 0 . 4"C4C 4 ^ 

ficos5taj*^®fiK ^ ii . 4 ^siioS3tegi5i^s)gitc 1 

o<7DS7(^*^'?^fi£§iiT I , -e- LT -y h SO 

mm.m8a±i,zit^ytm'7-7AWM^tixiiK>. s^fj 

[00 57] ^Jo, T^^i-'y h4COr6]&{±[II»ffS^5 

?!§[2«K0Wt:^[*]{i:mit3KO7 T-7 

1. J: a tcif fig $ V ^ t L V ^ Zc^mizmS: 

-r^ztizj:*). m^^titimtytT^ x^co^yi^s. 

yi^^;i-1j}fl]i,zvmzM^^ix^(r)X\ Vv'y^^<7y9 



[0058] <J:(cliUi«7)J: 0^ffiBgSr^-r-i>3tf -y 
•y7-{cJD{t.SW±»f^lC'5V^-CJ^AT'5-iX'rixiJ4BS-ri.o 

[005 9] ^-r. ffi^JtCDVDCOS^Wlf^tCOV^TiK 
3ti®2*>4.^IEjg^*6 3 5-6 5 0 nmCO^ft 
Tail*^il7t3\i{i- 3\^¥i--y b4(0aiS*gB4d&t/[Hl 
tff*S^5 a SraaSLT b'-AXT 'J -y 1 0 tCASt^ 
•g. , -e LT b U -y ^ 1 0 TAW LT ^ ^c3t«± , 
'}^-ts:< i: t> 9 0%liUi*^Kflt$aT, '!-c7)3tWSrB&9 0 
Sff '9flff ^UlTb'-AXrU y ^ 1 OA-^^aiW^il. 
b'-AXr U -y^ 1 OtC^tTiStt'^ixTV^I.ift*^ 
A)V^\3\,ZX^h. DVDfflc03tf S)i.7ti®2*-^> 
i7)3t{ijg:S7 ^\Vil9 5%l2Lh^jS-r-l. J: ^ 

Mtmii^ yx 1 6 ^A*hr . ^LxMm\yyxie 

(7)*3tf^fflt3j: 0. DVD 1 7coia«li-r-:5'«tC^«$ 
tit. 

[0060] -^rCDmoVD 1 7 X'^ltt^tltzmi. Wl/ 
nmuyX 1 6Sl^iSft7 -f /l/rJ' 1 5 SrSiii Lfcf^. b' 
-AXr'J -yr? 1 OTRtt^fLT. 
■y h 4 tctif 0 ft{f ^>#1.T . miff^'P 5 a {CAJ«- 

\s\iff^^5 aiizxmvfzmi. 3i^m^tix\^hm. 

m5h. 5c, 5dT|llW$nTg5t«^3lC?^fiS;$a 

x^^^ts^miz^ti^'tixMttt . 

[006 1 ] mTllltlftS^5 a-C[II*f$tL;^c3tt^3t* 

^3t2A*f-ri.3t«oM«ic^v^-ci)iBj-ri.. t-rmiffm 

^ 5 a<5D«iS 5 b X'mm^tit:^ ( .1 CI t'fi-J^Hiff 
3t) li, S3fc*^3tC?^B!c$tlTV^^S^SE3alcA*f 
-r-S. Z(D^^U3al±mm<r)m<0 4^m^tiXii'0. 

m^A. B, C, D7&i^g^$fI-CV>§. <?:t-fflJ^5c& 
tf:mm 5 d tcA*f L/i3t«±, ^^m'f- 3 O^TtaC 3 b *3 

=fcy^g3ta53c(;AS'f-rs. 

[0 06 2] a±.<7)^ot,zxmLx^rzmzxh^mm 
^cr>m^-jjmi,z-^^^xmm-tt . t-TRFm^n^^m 

^3l,zm&^tlX\^i,^^3 a . ^3fege3bjoJ:l>'g 

mtii$tihn^itii:tj^mKmm,z^mtfzmm^zx m 

[0063] mzy^-/!Xm^m^UiZZX'ii\>^iy 

mi}iii:hizx'omfS.^tixii>o. zcr)m^iz&-:5\^xn 
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nivx^m'if^miMLxr-f-u^'im^z^-th^t 

x-m^^ixxa •? . cicofi-i-tcSo'v^Tit^^^yX 1 6 

[00643 mzcD<7)M^mmz'o\,-^xum't^ . 

M6i^h^m^M7 7 0-^7 9 0 nmeom^X'iH^^tl 

timi . Tt^^i- V h 8 cotam^ s a . t'-A«)S;sp 9 

gP9 b t'3 b'-A*<?gBg$^x/i3te{ib-AxrU -y 1 
Ot=;Altt.S. ■?rLXh'-J>,xy'0 yif^ 1 OtcAltLT 
^;^^3feti, ^-'5r< th^c7)9 0%liUi*^t-Axr 'J -y 
^10 Sr^fliL-C , -^crit t b'-AXr 'J <y 1 0 
ttSftfSiX. h'-AXrU-y:5'10tc^LTiSft^>aT 
V^SS[:ft7-f/l-^ 1 5lCASt-r-S., CDffls03trj>.|.3t 

mmmzm^^tifzm^izx otsta'Q 5%iiLh*^'Rits 
7&i-hJ:oi,zm!&^ti.x\<^^. ^iit^j:*), m^y^ti- 

X 1 6 COWk^i^m^Zii 19 . C D 1 8 t^^S^^ixl. . 
[00653 ^tOf^CD 1 8T'Rlt$<X7t31c<i, llt>'>ft 
fel^yXie, 1 Sfcit/h'-A^^r'J y 

tJ' 1 O^SaSL/cf*. I3*ftS^^9 atAW-r^, HlfftS 
^9alcAitL^v:3t{±. 2^SiJ?nTV'>^fiiS9b. 9 
cT'lHlt)f$ix-r. b'-i>,J^^g|59btCA-*>^^t^<S 
3t^i^7t3jg)^§fT.-CV^^5^SiJ$ixf^«l*E. F, 
G, H, liiZ^M-Th, 

[00663 ULhcOcfc a icAftf L-C #/i3K^c J: l.=&afi 

^7 l,zm^^iXX^^h^itm^ , F, Gl^AltLT^Jt 

&mm,z^mLrzmii.zi:y)mWL^fih . mzyzf^-:^ 
x^Hfi-^WiC: ^ rti V '>iot9>S ;^ o 9 A 7 - 3 ^2: 
fflC^TteO. ^«<Et^l^FfccOlH!>ai^ItcJ:'9?^B£$ 

tixii 0 , ::o<i-^tcS-:?'v>-r*r^^!iu->x i 6 
h 5 'v^y/m.m.mmi^^i^^h 3 b'-Aft^fflv^T 

0. zcr,m^izm'^\,^xMmuyxi6^u.n-t?>Ti' 

[00673 i^i*IIM<7)?^®tCt3V^T{±«S^JS7tT >f X 
i?2rB^-r?.3tJStCiSft6 5 0 nmifi^<7)3l£^fflV\ i£ 



^< , mtimmm^T ^ x^^mize 5 o n m^^i®?: 

^|&S5teT'fX^'fflt;:4 0 0nm<:7)3tj®2:fflV^T 

[00683 (iiitec7)?g®2 ) m2(7)mmcr)mm 

tCOV^TIl5 5:fflV'>T»iHH-ri.<, II 5 (±. sts^B^co^M 
<7)ff^S2{cJ;l.7tb yi7r-yr^ai7)ffi«5:^-ri2. m 

eii.. m5 (7)^^:1.-"/ h<r>mmiztnf t^^^mi- 
mxht, mmi,zi5\,^x. 4. 8(i-eixm3te^i--y 

bTS)-!., 1 OJib'-AXrU >y^. 1 5 yt- 

jit/1 enM^uyxx'h^. Wi±.<r>m&^mt^ 
[00693 ^mm<r>mm 2 imm<^mm i^zmlx^ 

V^-^V-yXl4^^-t^<^,i}m^j:^. zi'J^-^V- 

>'Xi4{i, b'-AX7"i; -y:? 1 o<r>^'^^mmx\ ^ 
^y-ov^ 1 5tm^\^yxiet(^mi'Z^m.^ixi>. 

ia6tCiiV>T. 3'J;>(— ^k>'X14i:3t^JL-.y h4 
c7)Ea«i, 3^5® 2 iO{aa*^^^#:«03m;RT-3 'J - 
:5'U->'X1 A(r>^mm.f<s:hXo^zm^^tL. %n€> 
co&mti^^m 2 J: 0 t Sm:fe-C3 >J:<-1^^yyXl4l,z 

iE<^^iiLmi,zm.^-t^. m-h. mmcomm iizi^if 

0. 55SL2/L1S0. 75 

(TimUi. Mmi^yX 1 6 $r 3 U -cJ- 1^ i^X 1 4 teg 

^. -e^T)^*, 7tji2<7)ai*f3tt±nu^:j'^>-xi 4^ 
[00703 ixiz^ a±cr>xd^j:mfii^^^^mmcr>m 

M2 tfOitb •/ ^ r -y r t;l3(t'S.B±l!if^t;:':>v ^TOT-e 

xmrn-t^, ym2ti>(^iiim^titimi. 5t^jL--yh 

4c75aittgB4 d&l>-llltfft^5 a$:jliiL■Cb--AXr 
U -y ^ 1 0 tCA*f-r . LT b'- Axr U -y 1 0 tc 
AWLT*^3fe(±, iJ'-^<fci>9 0%tJLh*SR*f?ix 
T . ^co±mif^9 0 JKff 0 tttfix^x-C b- 'J -y 
1 0*-A.ttlSf§il, b'-A;^r'J -y^lOiZfmLX 
fS(t4.ix-Cv^-S}S*7^-;l^^'l StcAW-r-l.. DVDffl 
c05KT'^l.3t?!i2*^^>O7t{ij*;ft7 yl^^ 1 5^<,m9 
5%a±Mj^-t^^ol,zm^^tlX\>^^. "tLxm^y 
l5im^Lfzmi^U^-^UyX14l,ZX0 

^WLm-ii^^n^iz^m^tixMrnt^yxi e^xm- 
I.. ^Lxn^\^yxie<r>wt^m(,zXK) . dvdi 
7 (r>s3^^-9m\<z^mixh , 

[007 1 3 -g-cOf^D VD 1 7X'K^^iXtzmi. StX 
M!i?!)^VXl 6, nu^-^'l^vxi 4S.l/^;S7 >f;U 
rJ' 1 5 Sr^iii L7^>:f^, b'-AXr 'J y 1 0 X^^lx 
X. -?-c03t«Sr3\i^i--y h4:^ri6]tcW»?ft{f^>ixT, 
UliJftSi^ 5 a icA*f-r . [I]Jff&^ 5 a A*f L^^3K 
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ti, 3^fiJ$fLTV^I.^J|g5b, 5c. SdX'^m^iX 

[00721 iXtwCDcoS^KimcoV^Tl^BJ-f 3t 

ai^mtlftS^ 9 a $rjliS-ri. <. C:<7)i: # Ultfi^tS^ 9 at' 
3h--A*<?KBK:Six/27t{±t'-jU;^rU ■y^' 1 OtCAIt 

(i. ::J'-=5r< i: t-ei09 0%J.:Jl±A^b'-jUXT'J -y:? 1 0 
2:Siit-r, ^iO^^h'-Axr'; -y;? 1 0*^^>ttiW$ 
fL, t'-AX7-U •y^' 1 0t2K«LT^{t^>ixT>,^^& 

icj^^^n/^^ici Oiitarg 5%iiLh*iR*f^ix. 
^*-'Jg^$ix-Cv^:&v^SPtJ>T-(±{i<?9 5 %\:XiJm-th 
i.o^zj&^^fiX\.-^h. c:iilcJ;0> *:ft7>f/P:J' 1 5 
tic Dffl«3ttc*t LTfif-ASJgfflcT)^ 0(7) J; o ^iil 

>Xl eco^Tt^ffllirJ: "9. CD 1 8lc^«?ixl.. 

[0073] ^<r>mc D 1 8 xKM^tifzMi. ^v^n 
5i3j:tfh'-Axry y^ 1 o^m^Lfzm. 

9atcA*t-r-i.. [IIi»ftSl^9at3A*ft3t3te{i:, 2^«IJ 
$ixTV^^«lS9b. 9c-C[gi)f$ixTS3fe^^7tJf^ 
m;$ilTV^&5^»J$iX/c«JSE, F, G. H. I (CA 

m-i> . ^cr>tk<^'^%W'cn>m\i^m^mf^zm^^^wm 
\mm<mm i t nmx-h h . 
[ 0 0 74 ] :5r±j. ^mmr>mm2{zmmLtzmmzm 

>!)V9ist(r>^m.^?JnMtx, m^y^jui? 

^"ft^KBtTt.ftV^L, a^fi7^/P:?l 5$-3l£^:3- 
-•y hStb'-AxrU y^ 1 0 i:COra(.:;iES tT 
tfz. Mft^^;!^:? 1 5tCf^x.T, pt^^--yh8 

t f-Axry y^ 1 ofcw^tc^oaw (ii^^BS) 

S-iStt, 7tj!S6*><^>cO:7ttCi^LTraP^ (NA) 0. 4 

*-^> 0 . 6 (Dm.&x'Mmi^yx 1 6 *-'i!;-f^-r-i> i d i,zm 
tfz, mvrt^^9 a'^nmi^yxietrmsm.m-r^z 

htciO, 8^^7^;Pi5'l 5^g^0a5$?2:^tTtJ; 
C:£;)il^3tt:-y7r yT^*iOlfm<ill6l2^-r« 

[0075]^/^. :^mmcommi,zi5\^xii-mm&^f 

V\ ffiS^JSiTtr-f X^'SrS±-ri.7tiitCjS[:K7 8 0 nm 



C0-C«i^< , 01JA{flSS&JK3^T ^ X:7fflt 6 5 0 nmcT) 
TtaSS-fflV^. nm^^T^X^miZA 0 OnmCOtm^ 

[0076] WLtizmmttzX 0 (2, 2|s||S6soj^S2{C 

J: y xcr>m.m.miE s- 3 y ^ - ^' y x-cif p ^ t 
*ft:'#i.<7)T\ j!imuyx<7)ye^^^\^±^^hzt 

t^X'^l. $^>(C, DVDffl07t-r'*>-S.7tj!^2*>^>c7)3te 
«^lT7ti: LTi;*feP-yXlcASt-r.S<7)t\ y*-:^iy 

y^is^^-^ b 5 '/^y-fm^^zx ^nmi^yxcr>wmi>z 

[0077] (sisfe<?5jg,«3 )d:i>z, ^^^mcommcom 
ms^mi i:m^^xmm-r&. mn±:^^m<r>mmcom 
msi'ZXh^^ '/^T y rmm(^m^?:^^mxh h , 

ll7tCfcV^T. 4, 8\i^tl^K±^:i.=--yVX'hh. 

lAiiziv^-^uyX, 1 5{±jS*7'fyu^', at^'l 

6 linmi^ yxx'h h . a±com^mm t ^ commam 
mcomm i Rz/mmcomm 2 1 mmx-h hti^ty n-(^Vi 

[0078] :i^mmr>mm3\tm!mfm. 2 \<zn \^xm 

Ttb-AXrU y^- 1 1 ^^^hW3mts:h. «?tb'- 
Axr U y ^ 1 1 (i3ei!S2<7)P— tf-3t<7)±Bg;^T-S)S 

?.Pfi7tfi!c^&®i§-rS. -eLT, ^^JLri-yh4iO^ 
-■ tf-tBlt^ti: -y h 8 c7) Ix— 9-'-aiit5ldfc 
^UitcfiTtb'-Axr 'J y rJ' 1 1 co4"DS:isa-rs . ^ 

fc, «7tb'-AXrU y^ 1 1 fc?^*^-^;!^^ 1 5. a 
l^, 3'J;<-:5'^i^Xl 4i:3tjl2Sl>'7feill6tc7)3t^ 

WlEacO^fl^Ji^JfeiT)?^.^ 2 m^m 6 tc^-r^fr i: ll« 

[0079] l^Llic7){i3fe^^5ffi«-r.|.iea<7)*->Si: L 
-r, 3b^^--y VA(r:>1s\%\i^^)^)^<T^mm (113 

J: 0 lzW!M-t^ . -e t 3t^^- >y H 4 tclS©$ai. 
^tcOFFP (Far Field Pattern) CD^WjIo] tW-^-f 

^mm»xs. mm^mm(7)mm s ^zmm Lfzm=i-<r>m 

-^?feft6 5 0 nmlil±) <r>^W-\^-^CO^^\i, ^co 
liim^!7)±^'i^cr>F F P«0*«^rr6]*^^. «3tb'-Axr 
U yrJ'l 1, 1 5 . ^tt/rj'j^-^l^yx 

1 AiiYLxmrnm^y" ^ x^<Dyi^rfu:fj\^t^mz 

(f {i^coai*t?tc7)F F P <7)^tt:^[Bl*^3tx X 
9<7)yi^T)Vfi'^b%-^ir^Xo>,znK)i^\'rhtih. Z 
cr>m. 3t^i- 'y h8A>^>ftttii?iX^3b'-A*i3tT>f 

X ^ CO 9 i;'T;u:^iti t H^-r J: a t-isa-r ^ . 

[0 080] tfz, 3te^:i-- y b4i:3te^J-- y hSi: 
OJg^fc J: tX^tBIg^ O«^J5H(ra:O^*£i0?g® 1 1 m 
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[ 0 0 8 1 ] *IIMiOm«3lciJiHHtfcm«ic|JB 
^■r'i.t«Of{i^:<, mUt. niJ^-^'L-yXl 4i: 

1 5&3U^-:5'U'>X14i:^ftU->-Xl etiOHO 
7tSS4'tEaLTt^V^. ifc, I^^V \ 5tcft 
i-T . 3t^JL- y b 8 i: «7t t'-Axr 'J V ^ 1 1 t C7) 

lt^pSj(na) 0. 4*^^>o. ecoiiffl-cM^^ju-y 

X 1 6 *%f^-ri> J: a teg? 0 gCWcO^ 0 ^PgSriSftT 

[00 82] t.fz. ^mr>mm3\zii\-^x\t-ws!is.% 

>f X ^ S-S^-r '?.3Kj®t^*6 5 0 n mjff^^O^^rffl 
V\ <S«]K3fc-f^'X:?&S^-ri.3teiitC*:^7 8 0 nm 

T^jiSrfflv-*. m^mtr :^9mzA 0 0 nmi03ti!i5r 
[0083] *%HJJISficoff^® 3 1 itHf . 3 U ^ 

1 4 ^rffifflf.!. z. t i,zxh^^mmc7^mm 2 
nm^zmuz}^. %m<7)m^iiM^'m.-th:it\,zkK) 

ti(r>x\ iSi^xh<^^m^\^-^^mm-i-^ztffiX' 

[0 0 84] ^h\,z. yf-Y<r)m=F(r>mm 
\<zmm-t^ mmm/rn'm^^^mimzmm-t h z 

t«h'-y.X-i^-y hC0^mrfj\^^mijm ( ^i^vx 

A^DVD J; 0 t>:;t#^CDtc{i:h••-y^X-■i^■/ hO^lfc^ 
ffi]^:*fl:frl^il (7v^'r/l^:^ri^) t L-C3t^#tt$r55^«-r 
l. 3 i: J: 0 . z t tn-^ i, . 

[ 0 0 8 5 ] yt^:JL~-yh4<r>^mi^l^-'^<^^ 
*i*-K3!)JTMt-H (mt^, *IISficO0®3t;ffiffl 
Lfc«^<7)Jl^^*6 4 5 n mOT) com^Ui^iOtii 
mytCT) F F P (5D:R«ttrinI*^1tl?S3tT -f X ^OT ^ S^'T/U 

:^r6]i: it^-t-S i ^ ic^te^jL- -y h 4 icK onif^ti 

[ 0 0 8 6 ] ^/c, iiU:iOiaBja«3tf-A;^TU y^" 



b'-Axr'j y^, m^y-ifi-^. Rr/^v^-:?\^y 
x<Dmsi:±5myt^^iz'^-^xm(^m^btxh. ^ 

[0087] {mm<7)mm4 > <j:t, :^^m<^mm(^m 
m4^m8^m\'-^xmm-t^. m8i,i:^mmMncoB 

® 4 J: !> t y ^ r -y 7-^S<7)filB!tSr^-ria-C'$) I. . 
I18tlfcv^-r, 4, 8li^tl'?ftltlt^:i---/hXhh. 

1 ItiW^tt'-AXr'J •y^'. 1 4{±3iJ^-:?Uy 

x. 1 5{i«^7-f;w^'. &t;: i eiiMmi^yxx'h 
C7)mm2t mmx'h^t^^m-<7)^^iHi-xmm^j:m 

[0088] *^McO?g®4 t5l||i&c7)}g® 3 ^^^^ LX 1 
/4^;^^ 1 2 t^R*f S 7- 1 3 i; Sr^-ri..'^>'P^ 
■I.. ii3tt:-A;?.ry -y^^'l l{±3tiS2c7)P— r-^t^?) 
P<i3KB)t^2:SiiLS{i3feB!t^^2:Rlt-r^. tm 

X . -y h 4 C7) lx-if-ailt3ti: -y h 8 

coi^-- r-|lltt3th«3e;iLhl3«3i6t:-/.xr'J >y^ 1 

[0 089] I18{i, iy4m^Mi 2 t±Rm 

5 ^- 1 3 1 ^mmLfzm^xw.BMtfii)\ ^mmi^z-^ 
mtx^^x i,^cr,mmi,zim(^mm^^j:\'\ ^j:ti. 

2 , fi^b'-AXr U -y 1 1 , 1 /4^ft^l 2 . ^ 

Rtt 5 7- 1 3 ( tr-y.xr 'J -y l l A^^.^Rtt 
5 7-13 izmiy^Mcoms.) . m.My 4)V^\5. 
m/au^-^\yyxi4t^i^^^ymM:t. ime, 

«3tb'-AXr y -y :^ 1 1 . ^:R7 1 5 , 

U;<-:?'^>'Xl4i: *-^>=Sr-i.3tgS*i: <553t^WidacO 
^frti JIMi^Jg^ 2 6 iCS^f ^ft^ i: UttT'* § , 

[0090] tfz. ^^J-- y h4cr>\ti]^. RX/^mt^ 

u-^(7)mmi>zm^^m'\rimm<7)mm3 1 mmxh 
•i.. 

[009 1 ] ^fz. 3te^:2-- y h4J:3te*:3---yb8i: 

cornea i x/^mm^comf&im'^comm^rtmm 1 1 ii 
«-c'fc-g.. uLt(7)j:ziizm^^tifzmm(7)mm3(r>yt\z' 

^y^T'yy°l,ZtH'r:^m^mmZ'0\.^X. DVDCOM^ 

#Mi>'t::c Dcon^i^mzmm<^m:m2t mmx^^ 

[0092] mz. mmmm4 <nmmz'^\^x^ ms 
^m^^xm^n-th. t.-r. mni^zDVYxm^mz-z^ 
v^Ti^Bfl-rs. %m2i)^^^'!^ifipm±^zx^m^ix 

tzm±. «3tb'-AXr'J y:? 1 1 (CAftf-r^. «^b' 
-A^ry -y ^J' 1 1 {5 Pif3t«7)AW3l£$r^$-t^ . 1 / 

4 1 2 icAW 1 1 /4 w.^m.imkthi^nx'V\ 
mmz^^tih. i/4js«flRi 2 2rajst-r^ta*> 

C:^RSt5 7-l 3r^RftfL. St/l/4jgi:R«l 2 

(cAi^-r-i.. i/4^:Ris^st^S3^-r.&jas-c'Sffl7t 
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•y^'l l{±S|l3tecr)3teS:RWL, ^c^^tW^ 9 OJSStO 
fltfiixTfiJtt'-Axr'J •yrJ'l l*»<btH*N-S, -5- 

D 1 7<5Dfeiix-^'Btc:*Sm$tL§. 
[0093] DVD 1 7-CK»t$iXJ^C7t<i. St/MI^H^ 
>-Xl6. rJ'J><— ^J' 1^^X14 at/fe*7'f7U:5' 1 5 

i/4jS:S«i 2. ^s*f5 7-i 3^ffim-rs. 

'J y^l iS-^iSL. ^^i--/ N4t=AI1-ri.. 

UmilUfiiOJg® 1 iO^i: mWX'hh . 
[0094] J^^tcC Dc7)S4t!jf^{c-:)V^-riteHg-r-S. . 3t 
J® 6 *^ P ffi^tt^T ai«$ix/i3t{±«3tet - A 

xr'j V ^ 1 1 tcAW-r-s., iiTeb'-Axry ■y:^' 1 1 

Xo^z^^y <)V^ I 5, nU^-r^l^vXl 4. ^f^^D 
U^-X 1 6 ^m: GDI S^OlEIST-^J'JlC^mSix 

[ 0 0 9 5 ] CD 1 SX'WM^ixfzmi. Mvn^\^> 
XI 6, 3'j^-^'i/>'Xi 4, -r;!^^ 1 SfcJ: 
ixmt'-Axru ^y:? 1 1 ^m^-th. 't<r>m<^^^ 
m><7itk]m^m/{zmnn^mmmm<r>Mm i com^ 

[ 0 0 9 6 3 ^fc. *IIM<7)Jg«4-C{±«3fet'-A^r 
'J -y^ 1 1 £fflv^fcC»J&<fifflL-CittB^L^v:*i. 
SrfF^-r-l) >! h*^T-i:ixif{i3fct'-AXr y y 1 1 

[ 0 0 9 7 ] . :^m<^mm4 i^zm^M tfzmmzm 

ym4>l,z^mLXi>^^\ tfz. ^ yu^- 1 5 {cft 
;iT, 5t^^- y b8i;{i3tt'-AX7°'J y:? 1 1 fccO 

LTran^(NA) 0. 4*^^50. 6<7)®HT-*^D^>' 
X 1 6 *itt{t-r I. J; a tCig? 0 SP««^ 0 raP@?:iSttT 
*>^vn $<i.tc^^c, 3fe^i--y h4i:7t^i->y 

[ 0 0 9 8 ] 2|=IIMc^?BS(::ii»'^T{ift®JK3ldf=^ 

V\ ffi?5^^TV X^S-B^-r.|.3tjStwfe;a7 8 0 nm 

C7)-Cii^< . 0lJx.«"iS?&JK7^T -f X Affile 6 5 0 n mco 
3tjg5:ffl(.\ ^mm^'f^X^mi>Z4 0 0nm(r>^M^ 

[ 0 0 9 9 ] I^Ui<7)|jiBJ{i«^h'--6>XTiJ yr? 



t'- Axr U y ^' . ^ /L-rJ' , aiXn 'J > - ^ y 

X. l/4&:R1g, ^S:*r5 5-OES^±iBM3Kfi£^ 

iZ'^-±xM<7)m^tLxi>. ik<mmizmi^-r^ztii 

[0100] :^^m(r>mm<7imm4 izxtm. n^j^- 
i^uyxi 4^i^m'r^:iti,zxtmm^mm<r>mm2 
b^m^zmx.. -«tw=5r«3et'-A>?.ri; y^2rflBffl-r 

mmsbmvkmiz^-t^, 

[ 0 1 0 n $'i>tw3ts:^Bjc7)S|Sfioje®4tcJ;ix(f. la 
6 tmi ti:im^^ tBM(^*-^j:J:ol>z. 3t^i-'yh 
4i:ii3tt'-Axr'J ■ytJ'l 1 t $rgt^-r^.li:lc:J:l, 
3tlfS*Sr«7tf-AxrU -y^ 1 1 t^KltS^-l 3 

i: i:m§.-t^^m^izmm-th z ttn-^ h . 

3^;^^.- .y h 4 $riI3tet'-Axr 'J y 1 1 

mcr>mm.4 im\-^fz%\^ v^r-j 
[0102] {mm<nmm5 > <?:c. :^mmmmcr)m 

ffi5^Il9*>/c>lll O^fflt^TUtB^-rS. ll9ti:*^HJ 

comm(r>mm 5 (c^tt ■i.3tt° -y :7 r -y t<7)d v DMf^B^ 
oTffiH. m/mi oi±:^m^(Dmmcomm5i,z}5if6 

3t t -y T -y rcO C D t!)f^B#CO^ffillT-$) ^ . 

[oio3]m9Rr/mioi,z)s\,-\x. 2. sti^tjis. 

4. 8{i7t^:2---y 1 4lia iJ^^-^J-^^X. 15 

commmmummcomm i *^^> 4 twie® L^>:«{S;g*t 

m-X'h'O. |5l-<7)^?-^5r#L-tSiBJco«S2:«B&-r 

[0104] r? U^-^l^ vX03ttt5:4"i:43, 3^^^ 
- -y h 4 i: 3t^JL - -y h 8 i: f}^^ \AzM\^-thXd tclE 
K?iiTC->i). i;"^, aVj<-:^uyX14bjm.2R 

x/^m 6 1 co^^ss^oMf^icov ^x t mm(r>mm 2 stx 

[0 10 5] 1 9{i^iiJK3-f--<>-:/$il/>:^S;i=f5 

mt. ^m4cD±mt. z3U;<-:^uyxi4cr>±mt 

mm<o^±i^ti^'ti^M2miz4 5m. ymem^z 
4 5&mws-ti>xoizi&M^ixx^^^', mm^m(r>m^ 

^\<^wjy^mmim^^x9 om<7)mmmm*m^^ix 
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[ 0 1 0 6 ] ixt::. mmmmsmmz-^i^x, m9 

n2t>t:>m^fitzmi. ±m^y-i9\.zx^-t 
mML. ^mm^9Qmn^Mfx^'}x-'^vy 
[0107] -ecof^. mm.<7)mm2\,zm^nLtzx o^za 
e^-igTDVD 1 i(r)tm'f-9m\,z^^^ixh. 

[ 0 1 0 8] DVD 1 7X'W.^Wz%\t. StX^!K3^ 

4mi&irzm. ^m^y-i9X'm^tix. %^ 

i - -y h 4 [zxmh , ^com^^:^- b 4 co^^t 

mmxhh. 

[0 1 09} <>:{;cDcoS4»imcov^-c. m o$:ffl 
^^xmm-^. ±wMi^-i9\iCD(^m^\,z'^-> 

X. f}^%^:L-^yhm^ZA5mm^flX\^h. % 

m^t^hm^fifzmi-^KWs^y-i 9{,zxmh. 
'^m^':i-T-^yy'^fitz±wMi7- 1 9\.m^'k^ 
WiV. ^<r)%mi9omi\^Mfx^') ^—9)yyxi 

A^zxmh. ^(r>m. nm(mm2\<zmmLtziio\,z 

:n^j^-^uyxi4. ^^7^;u^l 5. n^vyX 

1 (>^mXCY)\ 8<7)i£$|T-:?Ji«am$ni.. 

[ 0 1 1 0 ] CD 1 sx'WM^titz%\i. nv^nm^yy 
XI 6. &:17 -f /U:? 1 5 . at/'ny^-^pyxi 4 

- b 8 t^Aitfi. . -e^of^^Tj^t^:!-- •/ h 8 <7)^ytm 
mtammmzmnnmmmmc^mm i oi^-^t 
mmx'hi. 

[0111] micox 0 ^%m<7)mmcomm5izx 

fi{f. ^KSts^-i Q^gojSHiiJi^-^^^fctiJ;'? 

^-^x. mmmmm±.^^i^ti3^x-^ 

[0 112] ^^an7b4fc7t^^-7 h8 

i^«|6l$-tt-CieS$1t^ccDT\ ^^ar:7h8$:^b° 

[ 0 1 1 3 ] =5ri=3. ^mmmxii. ^- 1 

9*WmCck 0 9 Om=Illil^l.i<7)i: L-ClliB3t 



mi^-fnmik'^mmht:Wi-^h^xi^B^\>\ 
mts:m^WL(r>mh Lxm^zm 1 1 t^^m 1 2 srfflv^ 

[ 0 1 1 4 ] la 1 1 (4*^}6OJg^5i0fli!£?)Ifilil¥St; 

J; ^ D V D m^mi^mm. mf^ 1 2 {4*^sfeojB^ 

5c7)fi!!c7)[Ilii#Sl::il>CDiif^i$c7)¥Baia-C'«bl>. la 
1 l&yHl 2l;t3V^-C. 2, 6{i3felS. 4. 8{±3fe^ 
i--yh. 14{i3'J^-^U>X. 15<4^:S7^/U 

^.m^i eim^vyxxhh, mi I'sa/mi 2i>z 
fcv^-c, i^izm9mmi o^zimix. 5t^a->y h 
A\i-a^}^-'^vyxiA (Tmmzn Lxmn\,zm\ 

L, L*»i. 7K^^--yh4Sr3'J^-:?^yXl4c7) 

m^zxrjmi-xm.^ixx\^h. ^lx. 3t^^- 
•7 h 4 'S.ikRS* 5 7- 1 9 {±11 9 jit/ia 1 0 

JtKLT, 3 'J><-:?U'yXl 4*^'i>giii;t{5^t'4 5 

DVDctatB&irri,) . 

[0 115] tfz. %^:x=~-vVS\imiOhntm. 
(ClBSStL, -y h 8 t-^tJE-rS^Rtf 5 7- 1 

9{±iai OtH^tl. 3U^-^'^>'Xl4lCj£jf t^c 
eat'4 5m;:llIi!ltTiEfi§ni. (CliOfiSSrCDfi 
atU&Srri.) . -5^0. ^Rin^-l 9{i:. DVD 

fiafccD^aKfcio^T'. go^iOt/h^v-i^m-iHi 

il Loo r? U ^ - ^ ^ yX fc jfiti L/ifiS t Miii'ifiS 

trmmmth, m-^x. 3u^-^i^yxi4fc3t 

l!g2StX7^ig6i:c03^S&^coM^lcov^TiS^v:, ^5fe 

2 &l/ia 6 t^lKBH t f^ra<^*^'^< 
J:3l^iia$^iTV^|>„ -E-LT. ^Kl^5 7-1 9S::: 
ioa^ri)^^ $-ti:l, A^i6co[BI»i#Si> i/iHir^co i 3 i>z 

V y^mmm(7)'^^m^im^x mm^^^n^-ti ; 

[ 0 1 1 6 ] =5ri5. zixh(^im.mMtwm<r>mm(^m 
m 5 \,zw& Ltzm^^mt m-xh o . n-mmi^ 
Lxwmw^^mmi>. 
[0117] m.cr)i.o{.zm^^ixtzm<r>mim^^zi. 

i>m^i:Wtm-h. t-f. DVDiJ){^II#{;oV^T01 1 
l,zm^\.^Xmmfh, ^R*f5 7-19(4DVDC0»f^ 

iiz^-^x. =f>^%^:3.~-vVAm^zmn\.zmm^fix^ 

mLX\^h (DVDfifi) . %U2i)-^io\&^i^ixfzit 

(±, ^m^y-i9\.zKmh. mm-T^y/ 
^ivrz±m^y-i9\im'kmL. ^<^itm:9 

OJg!lT0fttfC3U;<-^^>'X14lcASt-ri)<, 

mmcr>mm 2 izmm itixdizav^-^i^yxi 

4. ^^7^)U^15. lii^UyXl etr^TDVD 1 

[ 0 1 1 8 ] DVD 1 ixm^tifzmi. MV^n^]y 
yxie. w.^y^)V^i5, at/nu^-^i^yxi 

A^mMifzm. ±m^y~i 9X'Kmfix. 



(17) 



10-154344 



[0119] Dcow^mmzn\-^z , m 2 
v^TiiB^-ts, ^Kit5 7-i 9i4CD 1 8<r)mmz^ 

-0 X . ■•/ h 8 iij 4 5 JK(Hl«l § tl^m LT 

(CD{3rB) . ±met^h^Wt^ixtz±\i-^K^i 
7-1 9\.zxm-h. ^JiH^-x^ yy^ixfz^mi 
S7-I 9{i3t2r^RStL. -etO^WS: 9 O^Jf i^fttf 

[0120] CD 1 B,X'WM^f\.fzMi. MUn^VV 
XI 6, ^ft^-fyl^rJ'l 5, S.t>'3'J;^-^^>-Xl4 
&^3iL:^v!f*. ^RW5 7-1 9T-MW^^x-C. 3K^^ 
- h 8 Al*-r -S . -?-<7)f|&<^3te^^- y h 8 coStK^ 

[0121] liLhtO i 3 1;. 3|s:»rScoJK«i^fl!lc7)llIlft* 
miZ J; ix{f BUa^cO^JfecOJ^® 5 t . 5 7- 

\9^'&m-h<^X'mmyL\,z\^o^(nW%^^^h:L 

[0 122] ^i^i^ y ^8Sr3U;^-^^•>' 

X 1 4 (7mmtm.mzmm^-^fz(^x\ -yhs 

^ 4 ^ 3 'J p<-:5' 1 4 tcjffft Lfflf^s-t^Tiea tTtco 
>x i^'io^'hff^Sr/h^ < -r -g) i: *^'T'i= . ? ^> i,zmm<7)mm 

ifiX'^^. 

[0 123] j^^ft7-f;P:? 15. ny^-^l^y 
X 1 4 -^T ti, HUj£iO*Mi7)}^® 1 

J: 2 [ztm Lfzn^t mmx'h hi^-h, mmmmi 

[0 124] 

[^Bflco^*] ia±fiOj:d(c, *%BBcJ:ix(f, 200 
[Hffimm^liiBJ] 

[El] 3(s^BJcO-|li!iSi7)?g® J: 1, 3t f y ^? T -y 
[112 ] Illc7)^¥i--y hc7)SSBl3*3(t^?tSSAS:* 

•ria 



[113] *lfeBfl£0-||]!lfiC7)?K.WCfc(t*[Hlffi^^Sl^C0Jg^^ 

[04] :i^%m<r>-m:m(^mmi>ziinh'^^m^cr)m^ 
[US] ^^Bmmm(Dmm2izxi>yeh-y^'T'yym 

[06] 05cO7t^i- y h^0ie®tCfc{t'l.3m:RS:^ 

[07] :^wM<r>mm<^mm 3 j: ^ 3fc t- -y r ■/ 

[08] *^BJc7)^i?)Jg«4t;J:^7Ktf-yi?r-y7°^ 

[09] :^^mcommc7)mm 5 tcfctti. * t- ^y ^ r 7 r 
[010] :^^mcr>mmcr)mm 5 tci3tt-i.3^i b- -y r ■/ 
[01 1] ^mcr>mm5comcr>mm^mzj:^DVD 

[012] *liJi4c7)Jg.«5c0flflcO[llt!)^KtJ:'i>CDi!j 

<^i^<7)¥m0 

[013] m^co^y^ -yi^T-y 7° co^ffiH t ^ OS^Br 
ffi0 

[^?-i•omB^] 

2. 6 

3, 7 

4. 8 ^^:x~-yh 
4 a , 8 a S^gP 
4b, 8b fflMgP 

4 c , 8 c 

4d, 8d aiStgP 

5, 9 

5a, 9a [llifffS^ 

9 b \z-J>.m^^ 

10 t'-AXTU-y:? 

11 «3tt"-Axry -y^ 

12 l/4jSft^ 
13,19 

14, 6 2 ny^ — ^'l^yX 

15 m3:y^)V9 

1 6 >i^?il-->'X 

17,52 S^«3tx>X:? (DVD) 
18 ffi^Jg3tT^X^ (CD) 

5 0 l^?&S3t7-' X ^ ffl3t f -y r -y r 
5 1 M!t%U:^X»ttjif 

5 3, 6 5 l^-- r-7t 

5 4 "m^^^r^xi^ mn'!^ vvX 

5 5 :2A )V:3.z.",V 

5 7 la^KSIttgPW 

6 1 mmiS.%ir >f X - v h 
6 3, 6 6 tL%iyf\v- 




(18) 1*^^1 0-1 54 344 



6 7 mJS.%-r^:^9mn^vyX 7 1 xb-yK;L't-^' 

6 8 ism^^i-' ^ 

[nn tii2] [03] 




3 a 




[010] [011] [012] 




(20) 
[[113] 
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(72) ^BJ* *Ji| :xm 



